Rapamycin promotes autophagy and reduces neural tissue damage and locomotor impairment after spinal cord injury in mice.
The mammalian target of rapamycin (mTOR) is a serine/threonine kinase that negatively regulates autophagy. Rapamycin, an inhibitor of mTOR signaling, can promote autophagy and exert neuroprotective effects in several diseases of the central nervous system (CNS). In the present study, we examined whether rapamycin treatment promotes autophagy and reduces neural tissue damage and locomotor impairment after spinal cord injury (SCI) in mice. Our results demonstrated that the administration of rapamycin significantly decreased the phosphorylation of the p70S6K protein and led to higher expression levels of LC3 and Beclin 1 in the injured spinal cord. In addition, neuronal loss and cell death in the injured spinal cord were significantly reduced in the rapamycin-treated mice compared to the vehicle-treated mice. Furthermore, the rapamycin-treated mice showed significantly higher locomotor function in Basso Mouse Scale (BMS) scores than did the vehicle-treated mice. These results indicate that rapamycin promoted autophagy by inhibiting the mTOR signaling pathway, and reduced neural tissue damage and locomotor impairment after SCI. The administration of rapamycin produced a neuroprotective function at the lesion site following SCI. Rapamycin treatment may represent a novel therapeutic strategy after SCI.